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Abstract: 
This paper focuses on real-world applications of fuzzy techniques for data mining. We discuss how 
fuzzy logic extends the envelop of the main data mining tasks:clustering, classification, regression and 
association rules. We begin by presenting a formulation of the data mining using fuzzy logic 
attributes.n order to provide researchers with no skills on data mining techniques an easy and 
intuitive interpretation, we have developed a computer tool based on fuzzy logic that allows immediate 
qualitative analysis of the data contained in a data from the estuary water chemical analyses, and 
serves as a contrast to functioning models previously proposed with classical statistics. 
Keywords:Data mining, fuzzy logic, Fuzzification, Defuzzification, Inference, linguistic variables. 
 
I.INTRODUCTION 
There are two main types of uncertainty in supervised learning: statistical and cognitive. 
Statistical uncertainty deals with the random behavior of nature and all existing data mining 
techniques can handle the uncertainty that arises (or is assumed to arise) in the natural world 
fromstatistical variations or randomness. Cognitive uncertainty, on the other hand, deals with human 
cognition. Cognitive uncertainty can be further divided into two sub-types: vagueness and ambiguity. 
Vagueness arises when there is a difficulty in making a precise distinction in the world. Fuzzy set 
theory, first introduced by Zadeh in 1965, deals with cognitive uncertainty andseeks to overcome 
many of the problems found in classical set theory. Fuzzy set theory is an attempt to confront these 
difficultiesand in this chapter we show how it can be used in data mining tasks. 
Data mining: 
The data mining process is composed of a few steps leading from raw datacollections to some 
form of new knowledge is referred to [1].The iterative process consists of thefollowing steps: 
Data cleaning: a phase in which noise data and irrelevant data areremoved from the collection. 
Data integration: at this stage, multiple data sources, oftenheterogeneous, may be combined in a 
common source. 
Data selection: in this step, the data relevant to the analysis is decided onand retrieved from the data 
collection. 
Data transformation: also known as data consolidation, it is a phase inwhich the selected data is 
transformed into forms appropriate for themining procedure. 
Data mining: the crucial step in which algorithms and models areapplied to extract patterns 
potentially useful. 
Pattern evaluation: in this step, strictly interesting patterns representingknowledge are identified 
based on given measures. 
Knowledge representation: the final phase in which the discoveredknowledge is visually represented 
to the user. This essential step usesvisualization techniques to help users understand and interpret the 
datamining results.[6] 
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Fuzzy logic: 
We begin by presenting some of the basic concepts of fuzzy logic. [2]Fuzzy logic is an 
approach to computing based on "degrees of truth" rather than the usual "true or false" (1 or 0) 
Boolean logic on which the modern computer is based.  
 
 
Fuzzification − the role of fuzzifier is to convert the crisp input values into fuzzy values. 
Inference Engine − It acts as a kernel of any FLC. Basically it simulates human decisions by 
performing approximate reasoning. 
Defuzzification− the role of defuzzifier is to convert the fuzzy values into crisp values getting from 
fuzzy inference engine. 
Linguistic variables: A linguistic variable such as age may have a value such as young or its antonym 
old. However, the great utility of linguistic variables is that they can be modified via linguistic hedges 
applied to primary terms. The linguistic hedges can be associated with certain functions.[4] 
II. THEORETICAL BACKGROUND  
Fuzzy Machine Learning: 
Machine learning is an important way to extract knowledge from sets of cases, especially in 
large scale databases.  leaving aside other techniques as for instance fuzzy case based reasoning or 
fuzzy association rules (for a complete review on fuzzy learning methods, the interested reader is 
referred to [2]).Three methods are successively considered: fuzzy decision trees, fuzzy prototypes and 
fuzzy clustering. The first two belong to the supervised learning framework, i.e. they consider that 
each data point is associated with a category. Fuzzy clustering belongs to the unsupervised learning 
framework, i.e. no a priori decomposition of the data set into categories is available. 
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a. Fuzzy Decision Trees: 
Fuzzy decision trees (FDT) are particularly interesting for data mining and information 
retrieval because they enable the user to take into account imprecise descriptions of the cases, or 
heterogeneous values. Moreover, they are appreciated for their interpretability, because they provide a 
linguistic description of the relations between descriptions of the cases and decision to make or class 
to assign [5].the rules obtained through FDT make it easier for the user to interact with the system or 
the expert to understand, confirm or amend his own knowledge. Another quality of FDT is their 
robustness, since a small variation of descriptions does not drastically change the decision or the class 
associated with a case, which guarantees a resistance to measurement errors and avoids sharp 
differences for close values of the descriptions. 
b. Fuzzy Prototype Construction: 
Fuzzy prototypes constitute another approach to the characterization of data categories: they 
provide descriptions or interpretable summarizations of data sets, so as to help a user to better 
apprehend their contents:[7] a prototype is an element chosen to represent a group of data, to 
summarize it and underline its most characteristic features. It was shown that a prototype underlines 
the common features of the category members, but also their distinctive features as opposed to other 
categories, underlining the specificity of the group. In a following step, a typicality degree is computed 
for each data point as the aggregation of its internal resemblance and external dissimilarity. [6]In a last 
step, the prototype itself is defined, as the aggregation of the most typical category members. 
III. REAL WORLD APPLICATIONS 
3.1 Medical Applications: 
Medical applications are good cases where Fuzzy Set Theory can bring out enhancement as 
compared to classic algorithms because most of the attributes used here to characterize cases are 
associated with imprecise values. Data Mining to Prevent Cardio-Vascular Diseases: Researchers from 
several French universities collaborated with a medical scientist on a well-known database to prevent 
cardio-vascular diseases.  
3.2 Educational Applications:  
Providing Interpretable Characterizations of Students: In this section, we consider another domain 
application for fuzzy machine learning methods, namely the educational domain. The presented 
application was performed in the framework of a project with the schoolbook publisher Bordas-
Nathan.  
3.3Multimedia Applications: 
In this section, we consider applications in data mining and information retrieval in the multimedia 
field. We describe first an image retrieval application based on a visual similarity navigation paradigm 
and second a learning approach for a semantic annotation of a video signal, based on some examples.  
IV. CONCLUSION 
In this paper we briefly present first two of these essential pillars: fuzzy comparison measures and 
fuzzy machine learning. Then, based on these two strongly interrelated bases, a set of applications in 
domains ranging from medical to educational but also chemical and multimedia domains illustrate 
specific solutions. All these applications focus on information retrieval or data mining, which are in 
fact, as we saw in this chapter, two components of a same challenge: the search or the extraction of 
information and knowledge from large amounts of data. For each of the presented solutions, we 
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focused only on how the theory supported the application, ignoring a large set of other difficulties, 
appearing when dealing with real world challenges: as for instance technical issues, solutions for fast 
execution (essential in the case of large data sets), management of large data bases, corrupted data, etc. 
For more details on each of these applications please refer to the corresponding publications. Finally, 
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